Tumor-induced inflammation in mammary adipose tissue stimulates a vicious cycle of autotaxin expression and breast cancer progression.
Compared to normal tissues, many cancer cells overexpress autotaxin (ATX). This secreted enzyme produces extracellular lysophosphatidate, which signals through 6 GPCRs to drive cancer progression. Our previous work showed that ATX inhibition decreases 4T1 breast tumor growth in BALB/c mice by 60% for about 11 d. However, 4T1 cells do not produce significant ATX. Instead, the ATX is produced by adjacent mammary adipose tissue. We investigated the molecular basis of this interaction in human and mouse breast tumors. Inflammatory mediators secreted by breast cancer cells increased ATX production in adipose tissue. The increased lysophosphatidate signaling further increased inflammatory mediator production in adipose tissue and tumors. Blocking ATX activity in mice bearing 4T1 tumors with 10 mg/kg/d ONO-8430506 (a competitive ATX inhibitor, IC90 = 100 nM; Ono Pharma Co., Ltd., Osaka, Japan) broke this vicious inflammatory cycle by decreasing 20 inflammatory mediators by 1.5-8-fold in cancer-inflamed adipose tissue. There was no significant decrease in inflammatory mediator levels in fat pads that did not bear tumors. ONO-8430506 also decreased plasma TNF-α and G-CSF cytokine levels by >70% and leukocyte infiltration in breast tumors and adjacent adipose tissue by >50%. Hence, blocking tumor-driven inflammation by ATX inhibition is effective in decreasing tumor growth in breast cancers where the cancer cells express negligible ATX.